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Subsequent to the mapping of the human genome new possibilities have opened for understanding the genetic background to diseases, not least for understanding the relation between genes, nutrition and health. This article discusses some ethical issues raised by the possible applications of knowledge from nutritional genomics for therapy or prevention of diseases. One influential idea in this respect is the prospect for tailor-made nutritional advice based on genetic tests -personalized nutrition.
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In this article the concept personalized nutrition is used to cover the activity of adjusting personal dietary counselling and advice as well as adjustment of personal diet to information from genetic tests, combined with knowledge received from current and future development in nutritional genomics.
It should be noted that the concept of personalized nutrition is also used with other connotations. The British Food Ethics Council (2005) understands personalization in a wider sense, including the notion that people should take greater responsibility for their own health, in combination with government commitment to support healthier food and lifestyle choices.
Ethics is the systematic reflection on the moral aspects of life and its conflicts. This article will not be the place to develop a new and original theory in this respect. Instead I will rely on a few influential ideas developed by other scholars. These include understanding of the main ethical concerns in relation to health promotion and health care, as well as central concepts such as well-being and health.
FOUR PRINCIPLES IN BIOMEDICAL ETHICS FOUR PRINCIPLES IN BIOMEDICAL ETHICS FOUR PRINCIPLES IN BIOMEDICAL ETHICS FOUR PRINCIPLES IN BIOMEDICAL ETHICS FOUR PRINCIPLES IN BIOMEDICAL ETHICS
In ethics a large number of different normative theories have been proposed. The fact that they can lead to different conclusions and moral standpoints in difficult situations has induced extended discussions. One possibility that has been proposed is the construction of a holistic theory or combination theory, where several reasonable principles are introduced and balanced against each other.
An influential theory of this kind is the four-principles-theory constructed by Tom Beauchamp and James Childress (2001) in their well-known work "Principles of Biomedical Ethics". Their theory has become one of the most influential ethical guidelines in medicine and the application of biotechnology. Their ethics is a useful instrument for discussing and taking a balanced view of the possible applications of nutritional genomics for personal food advice. They suggest four principles to be used as ethical guidelines: respect for autonomy, nonmaleficence, beneficence, and justice. These principles are all considered as mandatory obligations for any person with power over or responsibility for someone else within biomedicine.
Autonomy means the understanding of every person as an independent agent with right to decide over himself or herself. Respect for autonomy means to acknowledge the right of the individual to make such decisions. Lack of respect involves attitudes or actions that ignore, insult or deny someone's right to autonomy. This principle is a negative duty -to abstain from making controlling limitations for others. And it is a positive duty -to treat others respectfully when giving information and promoting autonomous decision. Among else it means to respect the right to accept or decline information.
Nonmaleficence means to strive not to harm a person who is dependent upon your actions. Examples of such harm are limitations of freedom or opportunities, suffering, handicap, and death.
Beneficence means to strive to increase happiness and wellbeing, which includes the active prevention of suffering and evil. It is a duty to act for the benefit of others in this respect. This benefit may involve balancing of good and bad effects in order to achieve the optimal result. This means that an action that causes harm may be legitimate if its foreseeable benefit overrides its risk.
Justice means to strive for a fair distribution of limited resources. An ethical theory like this, with several basic principles, makes it clear that ethically complicated situations are often characterized by conflicts between several values that are worth realizing and maintaining. Because of this it offers the opportunity for a careful discussion of the conflicts of values involved. For instance, respect for autonomy of one person may come in conflict with the wellbeing of others, or claim an unreasonable share of limited resources. In such cases the principles need to be balanced against each other by means of arguments: Which solution can realize all the principles as much as possible? Is there no better alternative? How to deviate from the principles as little as possible? How can negative effects most effectively be avoided? Which solution is fair to all those involved ?   WHA  WHA WHA  WHA WHAT IS HEAL  T IS HEAL  T IS HEAL  T IS HEAL  T IS HEALTH? TH? TH?  TH? TH? According to the classical definition of World Health Organization, " [h] ealth is a state of complete physical, mental and social well-being and not merely the absence of disease or infirmity" (WHO 1946) . This is a far-reaching and ambitious understanding of health. There is good reason to question whether health in this sense can be achieved except in rare circumstances. However, it may surely be seen as an ideal to strive for, even if it can seldom or never be completely fulfilled.
In this interpretation the definition may function as an "ideal norm" as some ethicists would phrase it. An ideal norm is a norm that is used as a far-away goal, which is considered important to strive for but can never or seldom be achieved. Instead it is expected to function as vision and inspiration for action. An ideal norm may be effective in order to stimulate efforts, but it can also be too far-reaching and perhaps even misguided. It may produce too far-reaching expectations, and the inability to achieve its goals may lead to frustration.
Lennart Nordenfelt (1995) suggests a different and also more cautious definition. Nordenfelt argues for a holistic theory of health. In this theory the concepts of ability and disability are central and more important than the corresponding concepts of pain and suffering. He understands health as a person's ability in normal circumstances to realize his vital goals. He clearly distinguishes this understanding of health from the idea of complete health favoured in the WHO definition. The notion of a vital goal is tied to a minimal degree of happiness. Vital goals are the goals that are necessary and together sufficient for minimal happiness. In this understanding a person may have many goals whose fulfilment can contribute to happiness, although they do not belong to the vital goals of the agent. A capable person can fulfil goals well beyond his or her vital ones, but this ability, he says, does not add to his or her health.
Nordenfelt's interpretation of health has characteristic and interesting consequences. Criteria for health depend on a specific context. The standards for ability will depend on a particular society and, evidently, changes in values or circumstances in society may result in new and different standards for ability and a new understanding of health. As a consequence of this, increased expectations within a society may in fact diminish the perceived health, just as more realistic expectations concerning vital goals may increase health in the population. It is also in line with this understanding that a person may change his or her personal understanding of a minimal happiness. As a consequence of this, a person with unrealistic expectations may be less healthy than another person with more limited abilities but another understanding of vital goals. However, this is only true to some extent, as "many maladies strike in a basic and general way".
Two aspects of this analysis of health stand out as especially interesting and important. First, health is subjective rather than objective. This means that the health of a person depends on his or her perception of vital goals, as well as the perceived ability to fulfil these goals. And second, health is not the only or final desire in a person's life. (Philipson and Uddenberg 1989; Löwendahl 2002) . However, in line with the analysis made above, this has to be understood in a wider context.
According to a recent Eurobarometer survey, respondents felt that "being in good health" contributes most to their current quality of life. It was ranked among the top three items by threequarters of the population in the EU member states, and by two thirds in the acceding and candidate countries. Health was followed by "sufficient income to meet my needs" and "having family members who are there when I need them". The conclusion drawn in the report is that "quality of life is obviously understood as a multi-dimensional concept depending on several components rather than just one particular ingredient of well-being" (Alber & Fahey 2004) .
The results of this empirical investigation seem to fit well with the theoretical analysis of the concept of health made above. rd century before our time. He maintained that happiness is a result of fulfilling your desires. However, there is a problem. Often we cannot fulfil our desires, and then the result of our desires will instead be pain. If we can be confident that our future desires will be fulfilled, then we will reach tranquillity (ataraxia) which may be considered complete happiness. So, what most deeply threatens our happiness is anxiety about the future, including fear of death.
Against the background of this understanding, Epicurus realizes that there seem to be two very divergent ways to achieve happiness. One of these is to try to fulfil your desires. But there is also another way, i.e. to adjust or even eliminate your desires. This is the main strategy that Epicurus proposes. If you cannot fulfil the wishes you have, then you must adjust your wishes to what you can achieve. In this way the hedonistic argument of Epicurus leads to a certain amount of modesty, or even asceticism (Mitsis 1988) .
The question that Epicurus faced seems to be an enduring aspect of the human condition. Wayne Sumner (1996) is a modern moral philosopher who offers a careful and systematic study of this problem.
What is welfare? Is it possible to find objective criteria for the welfare of an individual, or even for any person? Options that have been offered as objective criteria are, among else, the idea that welfare is the fulfilment of needs, or that it consists in the realization of objective human goals. Sumner's discussion is well worth following, but too extensive to be described in detail here. In sum, he rejects the objective theories, mainly based on the argument that a state of affairs is better for me only if it affects my experience. As a consequence of this, a person's happiness is a matter of his or her experience, the experience of the conditions of his or her personal life. Welfare, however, is not simply identified with happiness. Instead it is described as informed and autonomous endorsement of the conditions of one's life.
Such life satisfaction reaches beyond experiences of pleasure and pain. Instead welfare, or authentic happiness, is connected to a life that is experienced as rewarding or fulfilling as a whole. "When we accept that our lives cannot, must not, be painless, relatively brief episodes even of relatively intense pain need not greatly compromise our happiness", and he even claims that "there is no ground for the dogmatic claim that the ascetic life cannot be a happy one." Consequently, according to Sumner, an for a healthy living. Present society, as well as modern medicine, offers better opportunities than ever to avoid health risks and to cure, retard or mitigate diseases. However, this improved situation also implies larger hopes and expectations and subsequent actions. This may be observed as a general strong focus on health in modern living. Society makes large political and financial efforts for the benefit of health. Many persons give large attention to healthy living, by means such as physical exercise, healthy food, vitamin pills, and by different kinds of health control.
In general this is a good thing. Measures to improve health can certainly be expected to lead to valuable improvements. As a visual illustration of this, the total effect of all societal, medical and individual efforts, average lifetime in western societies has more than doubled since the middle of the 18 th century, and is still increasing. However, there are also complications. Focus on the quest for health may sometimes be a health problem in itself. This focus may be emphasized by a number of sources: advices from society to the public, alarm reports in mass media, and marketing of the vision of health through commercial products. A number of critics of the current situation argue that this is the case.
Robert Crawford (1980) understood his own time as characterized by exaggerated attention to personal health -"elevating health to a super value, a metaphor for all that is good in life". By introducing the term healthism he wanted to point out a phenomenon that characterizes modern society: an ideology where maintaining health and avoiding illness have become the supreme human values. Greenhalgh and Wessely (2004) understand healthism as a modern cultural, mainly middle class, phenomenon, characterized by excessive health awareness and expectations. Some of its expressions are strong health-awareness, focus on lifestyle choices, use of food supplements, and concern about "unnatural" substances. Geoffrey Rose (1992) frankly states: "To be preoccupied with health is unhealthy." Ivan Illich (1976) described the modern strive for health as medicalization, a term defined by Conrad (1992) as a process where non-medical, social problems become defined in medical terms. Often, however, medicalization is given a wider application, indicating also the idea that natural events like child birth or stages in life as menopause are being understood as ailments or diseases (O'Grady). Michael Fitzpatrick (2001) argues that most disease screening and health promotion will probably not have any substantial positive effect on individual life. Typical advices are: alter diet, cut drinking, give up smoking, and increase exercise. His own advice, instead, is to treat the sick and leave the well alone.
Other critics, such as Petr Skrabanek (1994) , identified the current situation as part of a state ideology of health that regulates the health behaviour of its citizens. A similar argument can be found in a recent report from the Food Ethics Council in UK. According to them, the government is actually reducing people's autonomy, because it assumes that consumers should see food primarily as a means to health. "This treats food like medicine and society like a hospital." (Food Ethics Council 2005) Critical comments like these may be one-sided or exaggerated. However, they point at some characteristic aspects of the modern situation and at least a number of possible problems. Based upon the concepts of wellbeing and health discussed earlier in this article, these problems can now be described more precisely.
The understanding of health and good life that was based upon the analyses of Nordenfelt and Sumner, indicates a few important ideas:
• Wellbeing is subjective and not directly dependent on external factors.
• Health is only one of several aspects of wellbeing. Health is an important goal in human life, but not the only or final desire in a person's life.
• Health is to a large extent a subjective concept. Perceived health is dependent upon individual and societal standards of ability. This also offers an understanding of the problems involved. There are tendencies in modern society: • to identify wellbeing with external rather than subjective circumstances, • to identify wellbeing with health, • to create exaggerated health expectations.
When this is the case, a health orientation of life is at the peril of decreasing perceived health as well as limiting the realization of wellbeing. What role may personalized nutrition play in relation to this manifold role of food in human life? Hopes are that personalized nutrition can offer clear health benefits for those concerned, benefits that contribute to improved wellbeing. How can this be achieved? Will personalized nutrition contribute to a good life? Or will personalized nutrition instead limit the role of some or all food to medicine and transform eating to a lifelong medication?
An example from Sweden may offer an interesting illustration of the complexity of food in relation to health and health efforts. The Swedish National Food Administration (Livsmedelsverket) is a public authority with the task to control and secure food quality and food safety in Sweden. Among else, they issue food advices for the public. Their recent advices for pregnant and breastfeeding women have received much attention. See text box.
These food recommendations are certainly well meant. The advices are based upon detailed conclusions from a number of studies of larger and smaller health risks in relation to food. However, they have created discussion in mass media and anxiety among many of the women concerned. Many have perceived the advices as strong limitations in their choice of food. They are concerned about the health of their children when they buy food and prepare meals. Often the recommendations have created a feeling of insecurity rather than safety when it comes to the choice of food. Other women, however, have appreciated the advices as an instrument for avoiding health risks.
The example illustrates the complexity of a strict food advice when it comes to the different individuals who are to follow the guidelines. For some persons such advices will be gladly accepted as tools for the improvement of health. For others they will be considered as limitations, which can be accepted -for better or for worse. In some persons detailed advices like these will create anxiety and decreased wellbeing.
What will be the role of personalized nutrition in this respect? In a certain sense it is unavoidable that nutritional genomics will have consequences for dietary advice and for the food that is offered in the future. The human genome has been mapped. Its functions are being studied all over the world. As a result of this, the interplay between genes and diet in metabolism and its consequences for health will be better understood. It is not a question whether this knowledge will be used for practical purposes, but how. The urgent matter is to make responsible choices for the future, choices that can be expected to respect the autonomy of those involved and support their wellbeing. Care must be taken to find a way where health may be improved for those who need so, while avoiding an accentuation of the already existing tendency in our society to an unhealthy focus on health. AIL? AIL? One aspect that needs some comments is the fact that personalized nutrition will be based on genetic information. It is a common understanding that such information is perceived as special, problematic, and perhaps even frightening for people in general. This is evident when it comes to the use of genetic modification. Parallels have been drawn between personalised nutrition and genetically modified food. Will personalised nutrition face the risk of being regarded as controversial in the same way as genetically modified food has been?
Genetically modified food was the result of an effort to apply genetic knowledge and gene technology for improvement of food. Great visions have been connected to genetically modified food, such as lower susceptibility to frost, better durability for storing, improved vitamin content, etc. Advantages such as these should make genetically modified food attractive to producers, in trade, and not least to consumers.
In spite of expectations, consumers proved to be very reluctant. Several studies indicate this. In a recent study, Maria Magnusson (2004) shows that attitudes towards genetic engineering appear to depend on the application area. Medical applications are more easily accepted than food and agricultural applications. Consumers have rather negative attitudes towards genetically modified food, which is perceived as not being healthy. Genetic modification of animals for food production is perceived more negative than genetic modification of plants.
In another study Lennart Sjöberg investigates risk perception in relation to acceptance of gene technology. According to his report, reactions to gene technology are quite diverse. Genetically modified food was rated as the worst of 18 technologies and highly replaceable. This should be compared to the fact that medical and forensic applications of gene technology were very well accepted. To a large extent 86.9 % To a certain extent 10.7 % Doubtful 1.7 % Hardly at all 0.4 % Absolutely not 0.2 % (Sjöberg, 2004) The result indicates that public attitudes to the application of genetic knowledge are not a general attitude to genetics as such. Sjöberg's conclusion is that the public seems to evaluate new technologies according to usefulness as well as risk. Public considers genetically modified food to be dangerous, useless, and morally questionable.
Sjöberg criticises what he considers to be the received view of risk perception, stimulated by a seminal paper by Fischhoff et al (1978) . The standpoint of Fischhoff is that public's risk perception is driven by emotional reactions (gut feelings) and ignorance, a standpoint, which is still influential (Loewenstein et al. 2001) . In contrast to this view Sjöberg argues convincingly that instead of emotions and ignorance, important explanatory factors are ideological convictions, such as interfering with nature, moral value of technology, and trust in science. The perception of usefulness as well as risk should be seen as related to such convictions (Sjöberg 2004) . So, will personal nutrition based on genetic knowledge be more successful than genetically modified food? The answer to this question seems to depend on whether it will be perceived as beneficial. This understanding, in its turn, may to a large extent depend on how personalised nutrition is implemented. In the remaining part of this article, I will look at three aspects of this implementation: the collection of genetic information, counselling, and the possible creation of special food products related to personalized nutrition. Targeted individual health advice can induce strong motivation. In the Whitehall study by Rose et al. (1982) , those whose examination had given evidence of exceptional risk received individual explanation, why they in particular would benefit from stopping smoking. More than 50 % of them stopped smoking compared to success rates of around 10 % from routinely given antismoking advice (Rose et al., 1982 , Rose 1992 .
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Another example is phenylketonuria (PKU), a genetic disorder resulting in an inability to metabolize phenylalanine. Those concerned have to follow a strict diet through all life, low in phenylalanine, which means no meat, fish or dairy products, but addition of synthetic protein without phenylalanine (Levy 1999) . With few exceptions they show very strong observance to these restraining dietary advices.
* Examples like these indicate that wellfounded and precise personal information may be very effective. However, there are also problems.
Personalized nutritional advice based on genetic data should in theory help to fine-tune the prevention of nutrition-associated diseases. In the current situation, however, Joost and Mathers (2005) make the following estimation concerning the prospects of this endeavour: "Whether it will work in practice, however, is unknown and will depend on the predictive precision of the genetic information, on the robustness of the gene-diet-disease relationship and on the acceptance of the concept by the public." If it will be a good strategy to use nutritional genomics for general dietary advice, depends among else on the frequency of specific alleles in the population. For instance, in ethnic groups where lactose intolerance is very high, such as individuals of Asian origin (95 %) or African Americans (79 %) (Sahi 1994) , there is no reason to base the dietary advice to avoid fresh milk on individual genetic tests. Whether nutritional genomics may lead to changes in population-wide health advice seems to be an open question (Gibney and Gibney 2004) . Whenever dietary advices are made on whole populations, care must be taken to avoid stigmatization and marginalization.
According to Rose (1992) , social and economic factors are much more important than genetics in explaining diseases. A similar assessment is made by the Food Ethics Council (2005). They claim that many health problems can be better handled by political regulations such as regulation of marketing, measures to tackle poverty, and health-oriented reforms of agricultural subsidies.
Based upon the principles of beneficence as well as justice, there is reason to favour general strategies for improved nutrition, well-founded advice as well as political measures. Scholars in nutritional genomics should investigate the possibilities of drawing general nutritional conclusions from their studies. The investigation of such a strategy should be given attention, because it would help as many individuals as possible. However, general nutritional advice must also be given with great care and be based upon solid scientific evidence, as the autonomy of a large number of persons may be affected, and it may emphasize tendencies to healthism.
Individual nutritional advice that can be made in a precise way with clear health benefits for the individual should also be welcomed. There is reason to believe that the individuals concerned will be motivated to follow such advice, and that it may increase their wellbeing. Without clear health benefits, however, knowledge of genetic dispositions can result in low compliance to advice as well as loss of perceived health.
Phenotypic analyses of diseases, without personal genetic tests? Phenotypic analyses of diseases, without personal genetic tests? Phenotypic analyses of diseases, without personal genetic tests? Phenotypic analyses of diseases, without personal genetic tests? Phenotypic analyses of diseases, without personal genetic tests?
A number of genetic disorders can be detected by different kinds of phenotypic analysis, and in some cases, such as phenylketonuria, the corresponding disease can be effectively retarded by dietary intervention. However, "in the monogenic disorders, knowledge of the phenotype is usually sufficient for the dietary intervention", according to Joost and Mathers (2005) . In complex polygenetic diseases such as diabetes and hypertension, they conclude, with reference to Song et al. (2004) and Colditz et al. (1995) that "the predictive value of a single genotype is small compared with that of the family history of a person or with that of other known risk factors." Because of this, they consider current attempts at dietary recommendations in such cases as experimental at best.
This situation may change as knowledge in nutritional genomics increases. A genetic analysis may be regarded as a more precise instrument for diagnosis of monogenetic diseases, but an advantage of a phenotypic analysis will be that it measures the actual expression of the disease. However, the understanding of the genetic basis for polygenetic disorders will increase, and genetic analysis may offer earlier detection of disease. "This is particularly important for diseases where the development of the pathology and its complications has long latency periods and is essentially irreversible, such as in type 2 diabetes and osteoporosis." (Joost and Mathers 2005) The recommendation that can be made from an ethical point of view in this situation will be to use phenotypic analyses whenever these are adequate. They will involve less intervention for the involved patient, and they will have a more direct relation to the expression of the disease in question. When a genetic test can have a clear advantage, such as an earlier or more precise diagnosis, this should be preferred.
Should genetic testing be limited to those with diseases or Should genetic testing be limited to those with diseases or Should genetic testing be limited to those with diseases or Should genetic testing be limited to those with diseases or Should genetic testing be limited to those with diseases or belonging to risk groups? belonging to risk groups? belonging to risk groups? belonging to risk groups? belonging to risk groups? Genetic tests may be effectively used for confirmatory diagnosis of specific genetic disorders, as well as for predictive testing for asymptomatic individuals belonging to risk groups. This may apply to persons with health problems in the family, as well as persons belonging to a specific population with known genetic disorders. For persons concerned in this way, who are aware of belonging to a risk group, a well-founded genetic test may be beneficial, because it will be helpful for those involved to handle an already existing anxiety and take appropriate measures. Cases such as these are easy to justify from an ethical point of view, and perhaps they are the most beneficial illustrations of the prospects for personalized nutrition.
An example may illustrate how well a genetic test for hereditary diseases may be accepted in a population. East European (Ashkenazi) Jews are carriers of genes for Tay-Sachs disease, as well as a number of other genetic diseases, including cystic fibrosis, at a higher rate than a normal population. Since the early 1970s, the Jewish society has offered a Tay-Sachs screening programme, later extended to seven genetic diseases. The results of the tests are used as devices for reproductive choices and even choice of partner. The programme has been very well received by the population. It is carried through on a large scale and has resulted in a reduction of newborn babies with Tay-Sachs disease by 90 % (Wahrman 2002) . Rose (1992) , who favours population-wide approaches to health problems in general, points out a circumstance that may be important to take into account. In many cases the high-risk part of the population has only a small number of the incidents of a certain disease. " [I] t is common to find that the burden of ill health comes more from the many who are exposed to a low inconspicuous risk than from the few who face an obvious problem. This sets a limit to the effectiveness of an individual (high-risk) approach to prevention."
However, in the case of genetic tests there is reason to look very carefully at the intimate and predictive character of the information received. Because of this, a restriction is called for. Unsolicited genetic screening should not be accepted. A population-wide offer for genetic tests for personalized nutrition will influence attitudes to life and food, and there is a risk that it will spread the already existing unhealthy quest for health. For persons without any identified risk, the situation is complicated. In such cases a balance between beneficence and autonomy is needed. In general, a person should have the right to know, but also the right not to know. The information offered should be clearly beneficial for the individual. Because of this a genetic test of this kind is only justified, when a nutritional or other advice that can be offered as a result of the test is targeted and well founded.
Opportunistic genetic screening for healthy individuals? Opportunistic genetic screening for healthy individuals? Opportunistic genetic screening for healthy individuals? Opportunistic genetic screening for healthy individuals? Opportunistic genetic screening for healthy individuals?
Opportunistic screening refers to ad hoc tests offered by a medical doctor to a patient without symptoms, or a test made upon request from a person without symptoms or known risk factors. Opportunistic screening is controversial, but is often accepted in society when it can give predictive information on diseases that may involve a heavy burden for the person involved.
Should healthy people with no identified risks who ask to have genetic tests for different possible problems be offered that possibility? The attitude in medical care is in general reluctant. Juth (2005) argues that the right to genetic information should be based on the values that can be achieved by a pre-symptomatic test, and nothing else. Wertz et al. (2003) comment on this question: "Respect for freedom of choice does not mean that all technically possible services must be provided at the request of individuals and families, but only that services normally provided be provided equally, without regard to people's ethical views."
Are genetic tests good for the patient? This question presupposes that the person who receives a genetic test is already a patient. In many cases, however, the person who is offered or asks for a test is considered to be a healthy person, perhaps belonging to a risk group, but definitely not a patient. " [M] ost of those who attend [screening examinations] are seeking, not the discovery of hidden troubles, but rather a reassurance that they have no unusual problems." (Rose 1992) In many, often most cases, the result of the test will be an alleviation of anxiety, but when the test is "positive", the person in question is turned into a patient, perhaps for the rest of his or her life. The future will be characterized by a consciousness of an actual, or possible infirmity. In this way the wellbeing of a person who considers himself or herself as normal, may not be supported, but instead decreased. To counterbalance this, the discovery of the disease must be able to offer clear health benefits, larger than the negative effects.
In the current situation, only very limited dietary advice can be given on the basis of genetic tests, and to a large extent on an experimental basis. This situation may change in the future. The principles of autonomy as well as beneficence need to be taken into account. It seems too early to estimate how they should be balanced against each other in such a possible future.
Recommendations: Opportunistic screening should only be used in cases when use of the test results can be clearly beneficial, i.e. when the nutritional advice is based on solid knowledge and has clear advantages. Genetic tests should be preceded by adequate information on the character of the test, on the information that can be collected, and on how this information can be used. Based on considerations on justice, opportunistic screening can be more easily accepted when the costs for the test fall upon the person involved, and it should be more restrictive in cases when others pay. O HANDLE GENETIC COUNSELLING? Medical counselling is regarded to be sensitive and personal, deserving careful treatment, and it is considered to be a task for medical doctors and groups of other persons with a special training. Genetic counselling is considered to be especially demanding, and professional standards have been set up to handle this sensitive task.
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The so called Oviedo convention (1997) for the protection of human rights and biomedicine has been set up to be a new norm for all European countries. Article 12 comments on predictive genetic tests: "Tests which are predictive of genetic diseases or which serve either to identify the subject as a carrier of a gene responsible for a disease or to detect a genetic predisposition or susceptibility to a disease may be performed only for health purposes or for a scientific research linked to health purposes, and subject to appropriate genetic counselling."
A number of documents discuss the handling of such counselling and the ethical concerns involved. The European Commission (2004) recommends that relevant genetic testing be considered an integral part of health service production. The application of genetic testing for non-medical reasons requires careful consideration. "[A] test should only be offered … when there is a sound medical reason to consider it." Genetic testing should "be accompanied by the provision of key information, and, where appropriate, by the offer of individualised counselling and medical advice". Similar standpoints are expressed in detail by Wertz et al. (2003) in their review of ethical issues in medical genetics for WHO, as well as by the Bioethics Advisory Committee in Singapore (2005) .
The understanding that genetic tests should be followed by counselling within the healthcare system is well in line with the four ethical principles, especially autonomy, nonmaleficence and beneficence. Genetic counselling is needed to achieve sufficient information and appropriate support, and requires an emphatic manner in a face-to-face meeting wherever possible.
As genetic information becomes more easily available, this view has been challenged. An illustration of this is the fact that a number of commercial companies are setting up Internet sites where anyone is offered a genetic test, including a limited number of genes, followed by analysis and dietary recommendations by mail. How should this new situation be handled?
The European Commission (2004) comments on the current situation: "Genetic testing will soon become part of everyday healthcare systems, and patients and professionals will have to learn to make decisions on the need for a test as well as understanding its consequences." The document notes that genetic information is somehow different according to current public perception. This has to be acknowledged and addressed. However, " [t] he sentiment that genetic data are different from other medical information ('genetic exceptionalism') is inappropriate. Genetic information is part of the entire spectrum of all health information and does not represent a separate category as such. All medical data, including genetic data, must be afforded equally high standards of quality and confidentiality at all times." The upshot of their argument is that genetic exceptionalism is not needed in order to argue that genetic information should be handled with the same care as any medical information, and be subject to appropriate genetic counselling.
Will the use of genetic information for dietary advice create a special situation? Meijboom et al. (2004) discuss this question. They suggest that following a test the decision what to eat will be influenced by disease prevention reasons. This may evoke a correct feeling of having restrictions when it comes to choosing food. They emphasize the possibility of misinterpretation: No special dietary advice may be understood as implicating that a normal healthy diet is unnecessary -because "there are no bad genes involved".
Another problem is that the risks associated with specific genes are still poorly understood. The relation may be more direct between phenotypic variations and health problems than between genetic information and similar problems. Many critics point out -rightly or not -that dietary advices based on inconclusive knowledge may result in unnecessary restrictions in life style and doubtful health effects. Considerations like these indicate that dietary advice based upon genetic tests should be handled with at least as much care as genetic counselling in general.
This affects the question whether genetic tests should be sold to the public. Commercial companies will offer tests if there is a market of interested consumers. The quality of the products is important. "Companies that offer such genetic testing apply scientific information that is still inadequate to be used in the prediction of disease risks and in decisions on intervention strategies." (Joost and Mathers 2005) This problem may be solved in the future with increased knowledge as well as quality control. But the integrity and wellbeing of the consumers who take the tests may still be at stake. Will they be taken care of properly? Even with counselling, and perhaps much more without it, those involved may start worrying about their health. This may be a result of the mere focus on this kind of information, but still more so if the test gives results identified as health problems. However: " 'Sowing worries' might be an effective marketing strategy" (Meijboom et al 2004) .
The Council of Europe Working Party on Human Genetics (2003) discusses the question of genetic tests sold to the public. Interestingly enough, they have not been able to come to an agreement on this point. Different alternatives are proposed, from the restrictive view that "Genetic tests shall not be directly sold to the public" to the liberal view: "Where the law permits direct sale of genetic tests to the public, there shall be adequate regulation, in particular to ensure proper information and understanding of the implications of the test the person concerned." The choice between these alternatives is left open. No conclusions are drawn, but readers are invited to give comments.
Today many health consumers are much better informed about medical questions than ever, a result of the level of education as well as the accessibility to information through Internet. An unknown number of individuals are happy to take any opportunity offered to know more about their health and find measures of improvement. In many cases, however, this may not be a demand based on need, but on a focus of interest on personal health. Probably, many consumers of commercial genetic tests for dietary advice can be found within this group. The regard for autonomy gives reason to adjust to this demand, but also reason for concern, when it comes to the reception of test results.
Based upon care for autonomy and wellbeing, the following preliminary ethical comments may be made: Information concerning results of genetic tests and counselling based upon such results should be made on a personal basis by specially trained persons, because of the sensitivity of the information as well as the possibility of misinformation. Marketing of genetic tests directly sold to the public should be discouraged. Whether this will lead to restrictions or prohibitions must be a matter for political decision. PRODUCTS PRODUCED FOR PERSONALIZED  PRODUCTS PRODUCED FOR PERSONALIZED  PRODUCTS PRODUCED FOR PERSONALIZED  PRODUCTS PRODUCED FOR PERSONALIZED  PRODUCTS PRODUCED FOR PERSONALIZED  NUTRITION  NUTRITION NUTRITION  NUTRITION NUTRITION Nutritional genomics has created hopes that gene-based nutrition planning can one day play a significant role in preventing chronic disease. It is inevitable that industry will have interest to use this knowledge for commercial purposes. In general, this is not a bad thing. Commercialisation is the prevailing way for new technology to reach the public. Food industry can assist persons with specific nutritional needs. Industry will be a necessary "helping hand" in cases where the specific nutritional needs are difficult to meet through ordinary food. For instance, this is already the case with synthetic protein for PKU patients.
In the foreseeable future, the number of people who have received personalized nutritional advice based upon genetic tests will be fairly small. Because of this the market for a new generation of functional food, targeted for these individuals, will be limited. In this situation food industry may be interested in creating a larger market for each product by developing the product and marketing it in such a way that it is considered healthy not only for people with a specific genetic constitution, but also for others. Commercial marketing seems to have a tendency to apply specific products to a wider group of consumers than it was created for. This is an undesired development. It will trigger the already existing tendency to healthism. It will probably involve higher costs for those who choose to buy the products without clearly belonging to the group with this identified genetic problem.
A more difficult problem may be that this development will involve a medicalization of diet. Those involved will be encouraged to eat specially targeted salt instead of less salt, commercial sugarfree cakes instead of fruit, XX-adjusted frozen food instead of available natural food. There is no industrial market for helping people make healthy choices among existing natural products. A major concern when it comes to tailor-made diets is that normal healthy food may be overlooked. The Food Ethics Council (2005) comments on this: "Little money can be made by selling the fresh fruit and vegetables that form the mainstay of healthy eating advice." As a result of this, choice of food for those with specific genetic-nutritional needs may become directed and limited. Such a development may diminish the perceived heath of those concerned.
Instead direction should be found for using knowledge achieved by nutritional genomics in such a way that the welfare of those involved can be increased. Some relevant questions in this respect are: Is there enough scientific evidence for creating a special nutritional product? How can personalized-nutrition-products reach the correct target group? Will special products made for personalized nutrition make people believe that only some people need to hold a healthy diet or create unwarranted or exaggerated hopes and expectations? How can such a development be counteracted?
Society may have the capacity to handle questions such as these by means of political regulations. Governments can use political means to regulate not only general quality of food, but to make sure that food with alleged health effects is marketed to the correct target groups. The Food Ethics Council (2005) The rights and integrity of each individual should be supported in connection with the use of personalized nutrition. Beneficence: Personalized nutrition should be used in order to contribute to a good life in line with the values of each person involved. Nonmaleficence: Personalized nutrition should be used so as to avoid or minimize harm. Justice: The benefits of personalized nutrition should be fairly distributed.
